Abstract
cost models, variable costs, fi xed costs, economic performance, economic sectors, operating leverage, degree of operating leverage One of the major problems concerning company costs is their relation to the earned profi ts, which is particularly in a situation, when the profi ts show fl uctuating tendencies in diff erent phases of a company development. A creation of classifi cation of costs in proportion to the volume of performed activities and their division among variable costs (dependent on the volume of activities) and fi xed costs (relatively independent on the volume of activities) was the result of attempts to determine the above mentioned relation.
The concept of variable and fi xed costs 1 is at the level of individual economic subjects used for a large number of decision tasks -in particular for tasks aiming at management of costs and profi t on the existing production capacity, but also in solution of investment decision tasks.
This article, however, deals with a relation between profi ts and costs at the level of sectors, or sector categories, and it is necessary to mention here that the research of the costs variability rate represents a very substantial part of the total view of the economic (or fi nancial) characteristics of individual sectors (other categories of economic characteristics of sectors are e.g. liquidity, capital profi tability, fi nancial stability, realized outputs etc.).
This article aims at identifi cation and evaluation of the time relation between operating profi ts and operating costs. This relation allows then the conclusions on the variability rate of diff erent types of operating costs in the evaluated sectors to be formulated.
Data used and methods applied
If the main topic of this article is the research on the costs variability rate in relation to outputs in diff erent economic sectors, it was necessary to choose a correct database to meet following criteria:
• variety of sectors in regards to production orientation: database should contain data from diff erent economic activities -production, trade and providing services, so that the fi nal conclusions can be considered relevant, • time aspect: in an ideal case, the database should include both the periods of economic growth, as well as of decline -only then the costs variability can be tested in various phases of company developments. Having considered both above mentioned criteria, a data complex contained in the documents of the Financial Analysis of the Business Sphere for 2009 (MPO, 2010) and of the Financial Analysis of the Business Sphere for 2010 (MPO, 2011) , which is to various sectors and sector categories 2 , was chosen to represent the basic research sample. Operating costs and their variability in the following sectors are the subject of the analysis:
Looking at the above overview, it can be clearly stated that there is a relatively complex view of the non-fi nancial business areas in front of us, which includes three key activity subjects: production activities, trade activities and providing of services.
Documents we used (MPO, 2010 and MPO, 2011) contain a relatively large amount of data and indicators of fi nancial nature, and the data from the table "Profi t and Loss Statement" were adopted to be used for the costs variability research. The Profi t and Loss Statement corresponds to a simplifi ed form of the standardized profi t and loss statement of non-fi nancial business subjects 3 ; the analysis concentrated on a group of profi ts and costs making the operating profi t/ loss -exactly this area represents a predominant part of company profi ts and costs, which is the reason for it.
Taking the time into account, the above stated documents contain quarterly economic data of individual sectors, which is essential. The input data were, for the purpose of the costs variability analysis, modifi ed as follows: 2010 were transformed into data for individual quarters; that is because the original data in the mentioned sources are shown in a cumulative way, but for the purpose of the costs variability analysis the relation between profi ts and costs for the selected period (quarter) is the determinative view.
Methods applied
Two basic methodical problems must be solved in analyzing the operating costs variability rate: a) how to measure the costs (total or partial ones) variability rate in relation to the profi ts, b) whether to use total operating costs or split the total operating cost into specifi c groups to measure the costs variability. To the fi rst problem: To fi nd out the costs variability rate e.g. Synek et al. (2011) suggest a method of logical sorting of costs (classifi cation method), regression or correlation analysis or the method of two periods. 2 At present, the Statistical Classifi cation of Economic Activities (CZ-NACE) is being used for a classifi cation of sectors. From January 1 st , 2008, it substituted the formerly used Industrial Classifi cation of Economic Activities (OKEČ) in the Czech reporting system. The above mentioned classifi cation distinguishes sector categories in the fi rst level of classifi cation (e.g. class C -Manufacturing Industry) and the sections, groups, classes and subclasses in further levels of classifi cation. Owing to the required variety of analyzed activities, sector categories, which are further for the purpose of this text called the "sectors", were included into the analysis. 3 The internal structure of a profi t and loss statement of non-fi nancial business subjects is defi ned by an implementing regulation for the Act on Accounting No. 500/2002 Coll.
Because of practical reasons, the method of correlation analysis, which, in its substance, studies the association rate of two variables, was used to evaluate the mentioned relation. Two variables are, looking at it generally, correlated (or associated), if certain values of one variable tend to appear in together with certain values of the other variable; nevertheless, the tendency rate can reach zero, when there is no correlation, as well as an absolute correlation (Hendl, 2009) .
In the viewpoint of the statistical method used (correlation analysis), the relation power of two random continuous variables X and Y when using the correlation coeffi cient is being researched. Speaking of this, e.g. Meloun and Militký (2006) mention the possibility to use the paired, partial, multivariate, or rank correlation coeffi cient. On the other hand, Hendl (2009) states mainly the Pearson correlation coeffi cient r, calculated out of n paired values {(x i , y i )} measured at n units (which he considers to be the most important ratio of the relation of variables), and this type of the correlation coeffi cient was selected to become the basic one for an analysis of the above mentioned data.
So that we could identify the variable and fi xed cost component, a standard cost function based on regression analysis was applied using proportional linear function in the form y = a + bx (Synek, 2011 To the second problem: The core of the problem is whether we use total costs or partial types of costs for the identifi cation of the variable and fi xed cost component. This question is in the theory of management solved in particular by applying synthetic and analytic cost models (Král, 1994) .
Synthetic cost models are characteristic with their high degree of generalization; diff erent factors causing the costs are being expressed in relation to costs in a form of a single total cause impacting their occurrence and height. This type of the cost model features with the following basic attributes: a) total costs, expended on the performance of a certain volume of outputs, whose only distinguishing mark is the dependency on the volume of performed outputs, are the subject of research, b) costs are examined for a certain production system as a whole (e.g. as for a company, a factory, an activity, but also an operation), not respecting their internal structure, c) only a single predominant factor -the volume of performed outputs -is supposed to infl uence the occurrence and the development of costs 4 . Analytic cost models are from the cited authors characterized as models which are going out of the characters and relations recognized in terms of the synthetic models analysis, these characters are, however, subjected to a further analysis, which aims both at the study of the internal structure of expended costs and at a more detailed identifi cation of factors infl uencing the costs occurrence. In contrary to synthetic models, the analytic cost models feature following aspects: a) costs are not considered to be a homogenous unit; in their relation to the fi nal outputs, the costs are determined by a system of consumption functions, expressed through a classifi cation by types, b) costs are not examined for a production system as a whole; their relation to individual activities, respectively to individual elements of the cost process is respected, c) when studying mutual relations, not one and only one predominant factor, but the whole structure of factors impacting the occurrence and development of costs represents the basis for research; these factors can eventually be isolated and be studied separately, but also in mutual relations. Note: Program MS Excel was used to process input data and to visualize them graphically. Statistical calculations were executed using a statistical program Gretl (Gnu Regression, Econometrics and Time-series Library, Source: http://gretl. sourceforge.net/).
RESULTS OF THE ANALYSIS
The process of the analysis of operating costs variability was for the purpose of this article divided into two basic phases, which correspond to the synthetic and analytic cost model. These steps are followed by an application part containing calculation and evaluation of the variable-fi xed operating cost ratio in diverse sectors.
Analysis with the application of a synthetic cost model
In the fi rst phase of analytic works, we paid our attention to the basic (total, or synthetic) model of costs variability rate, whose characteristic in particular is that the total costs expended on the performance of a certain volume of profi ts are the subject of research, where the only diff erentiating feature of the costs is their dependence on the volume of performed outputs; within the framework of selected sectors, the operating area of the management was determined for the examination of this relation.
A standard linear one-dimensional regressive model was created to solve the given problem. It should identify the relation between the values Total outputs (sales revenues + outputs) and Total operating costs (costs of goods sold + performance consumption + personal costs + other operating costs/profi ts).
According to the above mentioned Pearson correlation coeffi cient, the sectors can be divided into four basic groups (Sedláček, 2003) The above stated model can be accepted for most of the analyzed sectors, there is, however, a very important part of sectors in the analyzed sample (3 sectors out of 12, i.e. 25 %), where, based on the existing data, a signifi cant connection between total operating outputs and total operating costs can be doubted.
Analysis with the application of an analytic cost model
As shown on the above stated results, a synthetic view of the costs variability rate is characteristic with a too high degree of generalization, and therefore, in the next phase, we paid more attention to a possible impact of cost structure or to a time change of this structure in the evaluated period (taking into account the inhomogeneity of costs).
The essence of the cost structure criterion is to study internal composition of total operating costs. Total operating costs consist, as for the analyzed sectors, of three key costs types: • total performance consumption, i.e. the sum of the cost of goods sold and the performance consumption (consumption of material, energy and external services), • total personal costs consisting mainly of labor cost and thereina er cost component of insurance paid to social security and health insurance, or also other social cost, • total operating costs/profi ts: this item includes very diverse operating costs elements (fi xed assets depreciation, cost taxes, change in the accruals and provisions, depreciated price of the sold fi xed intangible and tangible assets and materials, other operating profi ts).
Regarding the diff erences of mentioned cost types, also a diff erent relation tightness rate between operating profi ts in total and individual cost groups can be expected -results of this testing is shown in the following table. Colorful tables show the decline of the Pearson correlation coeffi cient below 0.51. This value divides all sectors into the class with a high up to very high tightness, and the class with a middle down to no tightness (see above).
Data shown in the table (expressing correlation between operating profi ts and individual main types of operating costs) require more detail comments: First of all, a high up to very high relation tightness between operating profi ts and the given cost component can be clearly observed, looking at the total performance consumption. This suggests that the companies within individual sectors are able to "control" the consumption of goods, material, services and energy in relation to realized outputs in a signifi cant way; but at the same time this fi nding means that a substantial part of mentioned cost types has a character of variable costs. This also implies that -in the relation to the above mentioned cost classifi cation -direct costs, or technological costs, constitute a signifi cant part of the given cost group 5 . A completely diff erent situation can be identifi ed for the group of personal costs (these costs consist of labor costs, cost component of insurance paid to social security and health insurance and other social costs). Primarily, the data stated in the table show obviously the total variability rate of this cost type to be substantially lower for the studied sample of sectors than the one of the performance consumption (average value of Pearson correlation coeffi cient was 0.61471 compared to value 0.90221). In addition, it is obvious that 3 out of the total 12 sectors feature Pearson correlation coeffi cient bellow critical value 0.51, and it is also possible to defi ne a much larger variance compared to the value of the arithmetic average.
A relatively low level of correlation between the quarterly development of operating profi ts and total personal costs can apparently be interpreted using the following basic factors: a) the number of workers and the time development of this indicator in relation to the realized outputs, b) the height of the average wage (this indicator is ordinarily formulated as the share of labor costs and the number of workers), c) time-lag involved in the process of reducing number of workers (period of notice, severance payments). Generally, the item of other operating costs/ profi ts shows a very heterogeneous variability rate in relation to operating profi ts -practically with the exception of sectors F Construction and N Administrative and support service activities, the development of this type of operating costs is to a considerable extent "unpredictable", i.e. rather random infl uences become here evident. Stated observation is not surprising, given that the mentioned summarizing type of the cost group includes costs of very various types. The costs are infl uenced by diff erent factors:
• taxes and charges: this item includes miscellaneous types of "cost taxes" -road tax, real estate tax, gi tax etc. and it is clear that the infl uence of operating costs was very random here, • the depreciation of fi xed intangible and tangible assets are based on the costs of acquisition and rules for depreciation, and these factors show a high stability rate in the companies, • revenues from sales of fi xed assets and material, or the depreciated price of fi xed assets and material sold: these profi ts and costs turn up when selling 5 Unfortunately, the available data resources do not distinguish between material and energy consumption costs (costs of goods sold are important enough just in the sector G Wholesale and retail trade), which means that the specifi cs of analyzed sectors from the viewpoint of three fundamental types of production factors: material, energy and services, cannot be determined more closely.
unneeded materials and fi xed assets and feature generally a high degree of randomness, • changes in the operating reserves and adjustments and complex costs of future periods: similarly to the previous item, also these costs show a high degree of randomness, which is mainly in dependence on accounting methods used, • other operating profi ts and other operating costs:
likewise, also this part of the operating profi t/loss contains rather random entries, e.g. contractual penalties, interests on late payments, insurance claims, provided donations and received operating grants. Therefore, it can be concluded that the average value of the correlation coeffi cient 0.05980 for the item Other operating costs/profi ts and then in particular the considerable variance of the given value indicates that this type of (in fact regular, but also random) costs can impact the statistical signifi cance of the total cost model negatively. Because of this reason, this item should be excluded from cost models when executing costs variability analysis.
Application options for information on operating costs variability
Identifi cation of the operating costs variability rate clearly leads to area of the creation of operating profi t/loss, which is made as a diff erence between operating income and operating costs. Operating income (in particular revenue from the sale of corporate products) are, however, subject to relatively substantial swings in individual time periods (month, quarter, year). If a business entity wants to reach profi t when experiencing changes in income, also the development of its costs must be adapted to these changes; in particular in these situations it is crucial to know the costs variability rate, or to know how big the variable and fi xed component of the costs is. The mentioned problem may be demonstrated in the following graphical view of development of the total revenues and of operating costs components:
Development of revenues (operating outputs in fi nancial formulation) in a time period of 2007-2010 is clearly infl uenced by at least two tendencies: seasonal trend within a calendar year (the lowest revenues are shown in the 1 st quarter, followed by a growth in the 2 nd quarter and a decrease in the 3 rd quarter, and then the sector reaches its peak in revenues in the 4 th quarter -this trend is in the given time series clearly visible in the years 2007, 2009 and 2010) . However, rather a random element aff ected the economic development of the sector signifi cantly in 2008 and 2009, which changed the fi nal behavior of the revenues as a result of total economic decrease in the given period.
The analyzed sector shows operating profi t, even despite regular, or random changes in the volume of revenues (mainly in the times of downturn), which is particularly as a result of the fact that the most important cost category (total output consumption) features considerably variable character (correlation coeffi cient of 0.9500000).
In general, the knowledge of the relationship between income and the variability rate of diff erent cost categories represents a basis for the CostVolume-Profi t (CVP) analysis, which, in corporate practice, accounts for the key factor in a number of operational as well as strategic decision-making tasks, in particular when deciding about price, production volume, cost management or about structure of future outputs (Garrison, 1988; Synek, 2011) . Common basis for the CVP analysis is to determine the operating leverage, which characterizes a share of fi xed costs in total costs. If this share is high, even a relatively small change in revenues usually causes a big change in the operating profi t; this change (expressed as a percentage) is referred to as the degree of operating leverage. The degree of operating leverage, however, features also a negative infl uence, which is an infl uence on the business risk; it is true that the higher the operating leverage, the higher (under other unchanged conditions) the business risk in a form of operating losses a er the decrease in the volume of revenues (Synek, 2011) .
The basis set of steps for calculation of the operating leverage and of the degree of operating leverage for individual sector is specifi ed in the following Source: MPO (2010 MPO ( , 2011 ; own chart (Gretl).
• sectors showing extreme values should probably be assessed individually: H Transporting and storage (103.2 %), E Water supply (−8 %) and F Construction (−4.5 %). Somewhat paradoxically look results gained in terms of the degree of operating leverage: here, it should be true (in theory) that in case of a high share of fi xed costs (i.e. when having high values of the operating leverage) also a relatively small change in the volume of revenues (outputs) causes a big change in the operating profi t (expressed by the degree of operating leverage). As for the mentioned indicator, very diff erent results can be identifi ed e.g. concerning sector B Mining and quarrying (operating leverage 21 %, degree of operating leverage 1.8 %) in comparison with sector C Manufacturing industry (operating leverage 12.1 %, degree of operating leverage 3 %) etc. The likely cause of these confl icting results may be the application of the analytical model of costs variability and thus also the infl uence of the cost structure (the infl uence of the proportion of the basic cost components to the total costs). Source: MPO (2010 MPO ( , 2011 ; own chart (Gretl).
SUMMARY
One of the important approaches to the analysis of economic performance is the concept of variable and fi xed costs, which analyzes corporate costs in the relationship to the profi ts. The tightness of this relationship (i.e. costs variability rate) is an essential element of the cost and profi t management in diff erent periods of business life-cycle. The type of business activity (production, trade and services) has a signifi cant infl uence on the relationship between costs and profi t (in particular of the operating type). This relationship can be examined mainly on the basis of the fi nancial development of economic sectors. This article deals with a relationship between operating costs and operating profi ts in selected sectors of a business type. The basis of the analysis between operating costs and profi ts are the quarterly data on the development of the Czech economy for the period 2007-2010; this period includes a phase of growth, of decline and of stagnation. The results of the analysis prove the synthetic view of costs variability rate to feature a too high generalization. Therefore it is necessary to use rather an analytic view respecting the nature of individual cost types when solving the relationship between operating profi ts and operating costs. Analytical cost model is based on the split of the total operating costs into three main cost categories (Total output consumption, Personal costs and Other operating costs); for these three cost categories, the rate of their relation to the operating income was found out. The main application option of the described model is the identifi cation of the operating leverage (the share of the variable and fi xed component of cost categories), or of the degree of operating leverage for individual analyzed sectors. These data represent one of the major groups of variables which characterize economic view on individual sectors.
